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METHOD FOR ADJUSTING VALVE
SEALING ENGAGEMENT

BACKGROUND OF THE INVENTION

This invention relates to valve seals and methods of

adjusting valve seals.

Most butterfly valve seals are made of elastomeric mate-
rials which are flexible and resilient, and which create an
Interference engagement with a valve disc to effect a leak-
free seal. Generally, the elastomeric seals in small butterfly
valves are dimensionally fixed and they allow no adjustment
of the amount of interference between the seal and disc.
Larger butterfly valves normally offer an ability to adjust this
interference so as to overcome the larger tolerance devia-
tions likely in large components. The most common means
of adjustment of the seal 1s achieved through the action of a
compression ring. This ring mechanically squeezes the seal
increasing the interference between the seal and disc.

Other methods of adjusting the amount of interference

between the seal and disc are described in U.S. Pat. Nos.
3,304,050, 3,540,696, 3,544,066 and 3,958.314.

SUMMARY OF THE INVENTION

According to one aspect of the invention, a method of
adjusting sealing engagement of a valve seat in a valve
comprises the steps of: providing a valve body having a wall
defining a flow passageway, a valve disk disposed within the
flow passageway, and a valve seal mounted upon the wall
and defining a valve seat positioned for sealing interference
engagement about an opposed surface of the valve disk, the
wall of the valve body and an opposed surface of the valve
seal defining a channel therebetween, the surface of the
valve seal defining the channel having a coating of lubri-
cating material resisting adhesion between the surface and
polymeric material in the channel, the valve body defining
a passage for access to the channel from external the valve
body, the passage having a first, outer end terminating at an
external port and a second, inner end communicating with
the channel, the method comprising the further steps of:
injecting a liquid polymeric material through the passage
into the channel, the polymeric material in the channel
acting to pressure the valve seat radially inwardly toward
sealing engagement with the valve disk: allowing the poly-
meric material to harden; producing a tunnel through the
hardened polymeric material to extend from the external
port through the passage to the lubricated surface of the
valve seal; and injecting fluid under pressure through the
tunnel 1nto the channel and causing the fiuid to flow along
the lubricated surface of the valve seal and collect in selected
regions for improving sealing engagement of the seat sur-
tace against the valve disk.

Preferred embodiments of this aspect of the invention
may include the following additional steps: maintaining the
valve under flow pressure during the step of injecting fluid
under pressure for improving sealing engagement, monitor-
ing the sealing performance during injection of the fluid
under pressure for improving sealing engagement, and dis-
continuing injection of fluid under pressure when predeter-
mined minimum sealing engagement performance is
detected. The fluid is a hardenable liquid polymeric material.

According to another aspect of the invention, a valve
comprises a valve body having a wall defining a flow
passageway, a valve disk disposed within the flow passage-
way, and a valve seal mounted upon the wall and defining a
valve seat positioned for sealing interference engagement
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about an opposed surface of the valve disk, the wall of the
valve body and an opposed surface of the valve seal defining
a channel therebetween, the surface of the valve seal defin-
ing the channel having a coating of lubricating material
resisting adhesion between the surface and polymeric mate-
rial in the channel, the valve body defining a passage for
access to the channel from external the valve body, the
passage having a first, outer end terminating at an external
port and a second, inner end communicating with the
channel, the second, inner end of the passage terminating

generally in alignment with a circumferential centerline of
the valve seal.

Preferred embodiments of this aspect of the invention

may include the passage being oriented perpendicular to the
wall.

These and other features and advantages of the invention
will be apparent {rom the following description of a pres-
ently preferred embodiment, and from the claims.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 11s a cross-sectional view of a valve according to the
present invention, with a passage for the introduction of a
polymeric material behind the seal to selectively increase
valve sealing engagement;

FIG. 1a 1s a cross-sectional view of the valve of FIG. 1
taken along lines 1a—1a of FIG. 1; and

FIG. 2 1s a similar view of the valve of FIG. 1, with a
tunnel formed through the hardened polymeric material in
the passage for adjustment of the valve sealing engagement

by selective introduction of polymeric material behind the
valve seal.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring to FIGS. 1 and 1a, a butterfly valve 10 has a
valve body 20 containing a valve disc 16 and a valve seal 12.
Valve seal 12 1s located within a circumferential groove 21
in valve body 20 between a wall 23 of the valve body and
a surface 17 of valve disc 16. Valve seal 12 defines a valve
seat 14 for sealing engagement with valve disc 16. Valve seal
12 can be custom fit during initial installation by providing
a circumferential channel 18 behind the valve seal, i.c.,
between the valve seal 12 and the valve body 20, into which
a liquid polymeric material, e.g., epoxy, is injected under
pressure to urge valve seat 14 inwardly, toward sealing
engagement with valve disc 16. An extermal port 22 is
provided to allow access to channel 18 from outside valve 10
via passage 24.

To facilitate selective increase of interference engagement
of the valve seal with the valve disk, i.e. for adjustment of
the fit, e.g. after wear or during repairs, surface 26 of valve
seal 12 is pre-treated with a lubricant coating, e.g., any
silicon based lubricant, to resist adhesion between the
opposed surfaces of the valve seal and the hardened epoxy.
A fluid, e.g., liquid epoxy, can then be injected behind the
valve seal, at the interface between valve seal 12 and
solidified epoxy 28, to selectively increase the sealing inter-

ference engagement of the valve seat 14 with the opposed
surface of the valve disk 16.

Referring now to FIG. 2, to access the interface between
valve seal 12 and solidified epoxy 28 from external of valve
10, solidified epoxy 28 in passageway 24 is removed, e.g. by
drilling, to create a tunnel 30 through the hardened epoxy,
leading from port 22 to a region of lubricated surface 26. The



5,538,029

3

liquid epoxy under pressure is injected through tunnel 30 to
the interface, where a combination of the lubricated surface
26 behind the valve seal 12, which prevents adhesion
between the opposed surfaces of the valve seal and the
hardened epoxy in channel 18, and the resilient nature of the
material of the valve seal 12, allows the liquid epoxy
injected through tunnel 30 to pass along the interface
between valve seal 12 and the hardened original epoxy 28.
The liquid epoxy flows along the interface to be distributed
selectively, 1.e. by resilient recovery of the valve seal acting
against injection pressure, at locations of relatively lesser
interference engagement (compared to engagement in other
regions about the valve disk) between the valve seat 14 and
valve disc 16. Additional epoxy collects at these locations,
while application of injection pressure at the external port 22
expands the resilient valve seal 12 to urge the valve seat 14
toward more uniform interference engagement about the
opposed surface of the valve disc 16 in these regions.

In the preferred embodiment, passage 24 is omnented
perpendicular to wall 23 of valve body 20, as shown 1n the
figures. Passage 24 may also approach wall 23 at an angle
other than 90°. In either case, the distal end 32 of passage 24
1s generally aligned with the center portion 34 of seal 12 to
allow 1njected epoxy to initially contact lubricated surface
26 generally at center portion 34.

Valve 10 can be maintained under flow pressure during
injection of liquid epoxy to increase the valve seal engage-
ment. Valve seal effectiveness 1s then monitored during the
adjustment process of the invention, with flow of the liquid
epoxy and/or application of the injection pressure adjusted
until it 1s determined that the desired seal has been achieved.
As a result, increase in valve seal interference engagement
beyond a level required for desired valve performance is
avoided, thereby holding operating torque as low as possible
and maximizing valve seal life.

Also, higher pressure service capabilities can be obtained
by injection of liquid epoxy at higher pressure to create
additional interference engagement between valve seat 14
and valve disc 16.

In an alternative embodiment of the invention, after
solidified epoxy 28 in passageway 24 has been removed, a
material which remains fluid, e.g. a gas or a non-hardenable,
non-compressible liquid such as hydraulic fluid, may be
injected and held under constant pressure or held under
pressure only when a seal is required, e.g., when a leak
condition 1s detected, controlled by valving (not shown).
The fluid 1s 1njected through tunnel 30 to the interface and
passes along the interface between valve seal 12 and the

hardened original epoxy 28 to adjust the sealing engagement
of valve seat 14.

The method of the invention allows valve seal engage-
ment to be selectively increased from outside of the valve
body while the valve remains in service and under pressure.
Among other advantages, this permits adjustment of valves

that leak on test while the valve remains in the test rig and
under full test pressure.

This compares most favorably with prior art procedures
requiring complete disassembly of the valve, chiseling out
solidified epoxy and re-injection of liquid epoxy, all without
assurance that the valve will have an acceptable seal the
second time around. This prior art process often requires at
least a full day for completion, due to the cure time of the
fresh epoxy, while the selective adjust method of the inven-
{ion can require only minutes.
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The method of the invention also compares favorably
with another method for valves accessible from within.
According to this method, where liquid epoxy is injected
into the region between the valve seal 12 and the hardened
epoxy 28 using a hypodermic needle inserted through the
seal from within the valve body to inject additional epoxy
between lubricated surface 24 and the hardened epoxy 28 in
channel 18. However, in order to adjust the valve seal 12
from within the pipeline, the piping must first be drained of
water, and the success of the adjustment 1s not known until
the line is again pressurized.

These and other embodiments of the invention are within
the following claims.
- What 1s claimed is:
1. A method of adjusting sealing engagement of a valve
seat 1n a valve, |

said method comprising the steps of:

providing a valve comprising a valve body having a
wall defining a flow passageway, a valve disk dis-
posed within said flow passageway, and a valve seal
mounted upon said wall and defining a valve seat
positioned for sealing interference engagement about
an opposed surface of said vaive disk, said wall of
said valve body and an opposed surface of said valve
seal defining a channel therebetween, said surface of
said valve seal defining said channel having a coat-
ing of Ilubricating material resisting adhesion
between satd surface and polymeric material in said
channel, said valve body defining a passage for
access to said channel from external said valve body,
said passage having a first, outer end terminating at
an external port and a second, inner end communi-
cating with said channel;

said method comprising the further steps of:
injecting a liquid polymeric material through said pas-
sage into said channel, the polymeric material in said
channel acting to pressure said valve seat radially
inwardly toward sealing engagement with said valve
disk;
allowing the polymeric material to harden;
removing at least a portion of said hardened polymeric
material located 1n said passage, thereby producing a
tunnel through said hardened polymeric material
extending from said external port, through said pas-
sage, to the lubricated surface of said valve seal; and
injecting a fluid under pressure through said tunnel into
said channel and causing the fiuid to flow along the
lubricated surface of said valve seal and collect in
selected regions for improving sealing engagement
of said seat surface against said valve disk.
2. The method of claim 1 comprising the further steps of:

maintaining said valve under flow pressure during the step
of injecting fluid under pressure for improving sealing
engagement,

monitoring the sealing performance during injection of
the fluid under pressure for improving sealing engage-
ment, and

discontinuing injection of fluid under pressure when pre-
determined minimum sealing engagement performance
is detected.
3. The method of claim 1 wherein said fluid is a harden-
able liquid polymeric material.
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